Charged particle emission in relativistic heavy ion collisions has been extensively studied in the last few years. Measurements of the single particle inclusive spectra of protons, pions and light nuclei have been made using projectiles as heavy as 40 ( 1
The firestreak 5 model predicts that R should be essentially con-2 stant and equal to the neutron-to-proton ratio of the projectiletarget system, R ~ 1.6 for Ne + U. Using proton spectra calculated for a Pb target raises R by about 10%. Since the neutron measurements were made at a slightly lower beam energy (see Table 1 ) it was necessary to calculate the neutron and proton spectra separately at their exact respective beam energies. With this correction the firestreak model predicts 2 that the neutron-to-proton ratio should be -2-R ~ 1.7 at 20 MeV, falling monotonically toR~ 0.9 at 600 MeV. Thus the flrestreak model fails to account for most of the observed fragment energy dependence of the neutron-to-proton ratio R.
Recently I presented a cascade model of relativistic heavy ion collisions that accounts successfully for charged particle measurements. 6 In this Letter I show that this same model accounts for the fragment energy dependence of R. My model, which is parameter-free, assumes that the heavy ion collision process proceeds in two steps. 
-3-In eq. 2, the kinetic energies E are in energy/nucleon and S is the corresponding momentum/nucleon. The K is a normalization coefficient.
The primes on p and n refer to the precoalescence values of the proton and neutron cross sections. The coalescence model agrees remarkably well with observed 1 ight nucleus energy spectra. 7 Alternatively, it is possible to calculate the precoalescence proton and neutron spectra directly from the cross sections for production of 3 4   2   3 protons, ' neutrons, and J ight nuclei, without introducing parameters. They are given by
The sums are taken over all possible nuclei, but only Hand He isotopes contribute significantly.
It is possible to calculate the neutron-to-proton ratio before coalescence takes place, R'. The difference between the observed ratio R and the precoalescence ratio R' at low energies is quite simple to understand. Formation of light nuclei removes essentially an equal number of protons and neutrons from a given energy interval. At low energies a much larger -4-fraction of nucleons coalesce than at high energies. Since there are fewer protons than neutrons before coalescence, a larger f ion of the protons are removed than of the neutrons. These factors account for the observed rise in the neutron-to-proton ratio R at low energies. Table 1 ). Table 1 .) The solid line is calculated, for a U target, from the cascade model discussed in the text. 
